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(57) Abstract 

A photoelectric conversion functional element which 
uses a compound semiconductor crystal substrate consisting of 
Group 1 2 (2B) elements and Group 16 (6B) elements in the 
periodic table, wherein a substrate low in dislocation density 
and deposition density is used, elements for forming the 
substrate of a first conduction type into one of a second 
conduction type are thermally diffused from the substrate 
surface to thereby form pn junctions, and electrodes are 
formed on the .front and rear surfaces of the substrate. In 
addition, a diffusion source containing elements used for first 
conduction type-to-second conduction type conversion of the 
substrate is disposed on the front surface of the substrate to 
prevent formation of deficiencies for compensating for an 
impurity level formed by the elements in the substrate during a 
diffusion process and getter the impurities on the front surface 
of the substrate by means of the diffusion source. 
Accordingly, a conduction type of a ll-Vl compound 
semiconductor can be controlled to permit a stable production 
of photoelectric conversion functional elements excellent in 
luminous characteristics. 
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(57) Abstract 

A photoelectric conversion functional element which 
uses a compound semiconductor crystal substrate consisting of 
Group 12 (2B) elements and Group 16 (6B) elements in the 
periodic table, wherein a substrate low in dislocation density 
and deposition density is used, elements for forming the 
substrate of a first conduction type into one of a second 
conduction type are thermally diffused from the substrate 
surface to thereby form pn junctions, and electrodes are 
formed on the front and rear surfaces of the substrate. In 
addition, a diffusion source containing elements used for first 
conduction type-to-second conduction type conversion of the 
substrate is disposed on the front surface of the substrate to 
prevent formation of deficiencies for compensating for an 
impurity level formed by the elements in the substrate during a 
diffusion process and getter the impurities on the front surface 
of ^the substrate by means of the diffusion source. 
Accordingly, a conduction type of a IT-VI compound 
semiconductor can be controlled to permit a stable production 
of photoelectric conversion functional elements excellent in 
luminous characteristics. 
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a* t m t) a* nfcieigtt t e j&^ttgc a t) a^r- fg#-r a z t tm h nx & 

tl^tlTzz-jv^^ 6 0 0°Cftj£T- 1 , 6 9 0kJ/moK - 6 3 5kJ/molh 
'J*£< N Z n OCD^'^cDg] Etl^^WU^- (- 2 6 0 kJ/mol) tJt^t$tt- 
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l#ZnT e&ffi.tpfrt>m&*>?y* U > l^fctfK KJfciciSeig 

-r & m&(D§zyt wit & o tz t % 7L ±> ft s o 

&&©ffefc:, Ail, A g N Cu^Li^^(ff,ti^ 0 

^^T^^feto, Any >*^t!&wim*m^zz tx^tibcD^mvozfomji 

ssiicxg^aM&siajKc-cH^ 3 o o°cfr?>7 o o-c&mmiztDtz-? 
xm^mmzmtxtztg^ i&u$wmxitxy)t^-t^mt^mx$>^^ 3oo~ 
4 3 o'c&mwx'&mm&fiozt&iffs. l^z t^tDt^tzo 

MJira&A 1 £ I n^ft-€-ftti5MT^^ftfc^WJ:-rfeft««t^A*H 

2©^y:, ±82&J|tC 2 !ifc^^T&£ft£ iOT? % /^10jai5 1 2 
(2B) i^5c^*J;t>"^ 1 6 (6B) JfcTcfgfr f, & £Yb^#^MSI^IK£fl] 
^ 1 ©#^©irgaS*££SS2©^m^^ 

LTfei&Xlirf^ ml BOte; fUc ifgi C ^ g- ft % Tq m ifi m iiil^ tK c i ' tz Jfc fi£ f -5 ^ fcti ^ (4 
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i;£s mmmmcommm (micommm) t&g-tezmmm (i2©ii^) 

ct -5 £ "f -5> o 

tBuaBi£®[^li«ifig^ns<fc -5 ttS e 

O, Lis Ag, Cu> AuO'M<ki-offe 

•S o 

tWi:lT(t AL Ga, Initliflxf,®^ &S^y\.CK B 

£fc> Ste^o^^^^y^ i; >^rSHulBi£flicaBi{z^*tLS7c3gH:, mi 
©^m^©HugBffilR%S6 2CD©m^t-rS7C3g«t D ^BugBStRtt'^Otel&aijeAs 

&&*<D*mto*7y9v>rTzm2&i&miz&£nznm&. b. si, 
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ztzs mtz&wti<DMmm&m.&. 3 o o°c~7 o o°ct-?zt£^ 0 

£ *> HuI3ffiiiM*> 1, 000-10, 000 A, U % L < & 1 , 5 0 0 

-5, o o o A©Mjrr-ff£j£-rs<fc5t-r<5o 

BU§2J£ifcMJi, HufHiStfcltT^ic 1 0 0 Afe*± N J?IL<i±3 0 0AW 

±©jp £ t*85® r s «fc ? t r o 

H5iBi£icas*sA i i nohis ittmfiaiiiu teimug y tmrnm 
m&T b(Dmm^ffs-tmm^ Y=2xio 5 exp(-o. oist) 
£ ti * m m <t »3 * ji < & a ct o iz -r £ £ «fc v ^ o 

*©*g3^ StRffii# (111) Te@iWife?)»li, St6©B&£®A»f> 
l63te*fi£^-rs^fc^T-^feA s s (111) T eliT-&*l£#4*»t>fcfcgi 

L frflfc^-f £ £ #T* £ & o <, 

?tt> CO^H^^-f^ < . (Ill) T eiEjfc*©ffeCDiBi£Jt$tLfci: 
-5. (Ill) T ejfiifcfcStRS:^ ^ > ^ Lfc^tzEOmtl&^C Lti^to - 
^ ( 1 1 1 ) T e BQtm© (111) Z nSk (001) IK (011) Itt 

A 1 t^^l mi <D W: % fJf # li Lfcipot, ££$«1'^gd Mtfo \& tfi fas # ftj tc 
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&m iz m # n &m m $ tut B 

t&fivDm^zmtoX'm^tz&m. (i 1 i) t emx&zt&n 

<Mm$titz 0 (ill) t emiMx&zunx'it. 



^t®j£;h,££2C;*&^:r. y^-f > h ^a^SSLfc^s (111) T e 
— (111) Tell^OSflt IMb7j<*g^B r * J — JVm^t' 

Sfcx StKiS# (111) Z nSk (001)®, £fcfcj: (011) IB*»e> 1 
(2B) t&KM&XWm 1 6 (6B) K5ulR3b»?)>&5<b-&^#«:iSg^te$ffl 
CDX& £ Q 

C^T% HuiEaMfcfc, ZnTe N ZnSe, Z n 0CDfnr*i*»-C& 3 «£ o lz? 3 
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£tz, (111) Z nE ( 0 0 1 )• Ms Ifcli (Oil) ®T&£ 

* m £ m ^ -5 t , i y ^ > ^ & (c 3* Jfi & U £ f# £ d h # T* § 5 o 

* £ fci\ (111) Znl, (001)1, £ fcte ( 0 1 1 ) ®fr £ 

f£S (300-550 °C) T-froJrtl&lftMrB 1 ] (&JM^flHc&M#^g b T 

ddT. &MLII^mi4 2 0°CT* 1 6 0S Hi: Lfco StKKfcJU 1 1 —VI 

Hfb^WlfO-^^a pi Z n T eitSi^fflU, ifc&aSfcfciA 1 fcffll^T 

Sfx lusBZnTeSIlCI^IfCJ;!), 5nm, 1 0 nnu 2 0 nm, 
50nm, lOOnnu 2 0 0 nm. 5 0 0 nmCDiS^TtuHBA 1 &WLm<DMm 
*Bf*U 4 2 0°CT* 1 6I^P^Oj|£tS[«ia*ffl^ png^WLfc, d©h 
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IRl*I tJ£t(Ct" S A 1 ©iRS*siiJp-rSfc«)x Z n T eS*5l*j<;: A 1 tC;gHf 3^ 
m&MM L T Hfe^itoSSJS #ig#n -T § © T- fcfc & ^ i: fill L tz o 

t> m t {3 & § h # X h ti 2> o 
LfrU A lifitJ£jg£^LTf#£fta$8}teStj&y:A 1 tetygCDJBIJPfc: <t o T 3 

(2B) m5tm&£vmi 6 (6B) &^mfr£&*fc^¥##&igffitR£ffl 
nmtzmm^mn^jLm^^ts^m^mm^cDmm^mz^^r, mate®. 

M£ 5 nmA»t> 5 0 n mCD/MJlT HuIBStR^Eitlilfig f 3 «fc 5 Clfc*OTft5 0 
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BufBSffiteu ZnTe, ZnSe N ZnO^f&^cfct^o ^^C, bu 
IB&Mtt, A 1, Ga, In, $ tz & £ £: T & d £ ifiX- § £ 0 

&U(DPL (photoluminescence) 3&Jg £(Dmi%&m& Lfc h 3 5, Pi#J3:3iH^ 

LT, dr-V U7«JStf7 x 1 0 ,B ~7 x 1 0 18 c nr 3 T- & ftM L & o L 

*o HuB3^TIM,ct D s 'J/Ilg^l x 1 0 ,7 ~5 x 1 0 ,8 c m- :, ©f)iEBST» 
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5 m^tco 

^CDlf&m. 'J7i|[i)S 1 X 1 0 17 ~5 x 1 0 l8 cm- 3 T-feSSi^fflOTft 

mLtz^tm^mmmm^^ &&<D-m^m&ft*mKt2>z£zmmT'$fzo & 

tz, U :P*Ijg# 3 x 1 0 ,7 ~2 x 1 0 18 cm- 3 T*&6SM£ffl^T^S!i Lfcft 

10 x 1 0 ,7 ~9 x 1 0 17 cm- 3 T^51K$fflUtMLfe*tMi 

U T^Stf 1 x l 0 17 cm 3 J; t) 'h^l^Wi^t U ^MM** 
5xl C'cm-'J; ^ l^|g£ffl^Tf1^ L Ttm^^^m^ti. 'J 
TM^a* 1 x 1 0 ,7 ~5 x 1 0 ,8 cm- 3 Tfe^SM^fflV^TftML^^m^m^H6 

is m?£b &$&?t&ijg&m^bttmizx'%tzo 

*mi=.m%m summit, ±s3^m£s^^T&£ft£*>cDT\ jiu$gtigi2 
(2B) m^m^xvmi 6 (6B) K^i^ ^sft^i#g B H Q afe$ffl 

1 x 1 0 17 cnr 3 fr 5 x 1 0 ,8 cnr 3 <h L&iOTftS. 

3£T% iiug3Sffifci\ ZnTe. ZnSeJtttZnOiitSU^o 
HuI3i£f»f;iA 1 „ Ga. I n£fcfcfc-£ft£CD^££-tS £tz, S&gag 

«fc^ 0fSI©ilfl»^l 5 (5B) mjim. MxlZ U K-rLTfM© 
25 ^r^ U^^iJ^iz-r^d^^T-^^o 

^©JPHtix StR^flfadc-f 3 Z n T e, ZnSe, Z n OmtmWMUW.T: $> 
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2>Z bft— HTfe& tmmZtiZo o£D> MtLIXZ nT e iz&UTte, K 
^©5 5 0 nm©7fei:^1-^"Mfli!(alt ~ 1 x 1 0 V c mT-fc ^6 
fc* 1 /im©JP^^(z 1/e (e = 2. 7 3) dM^f 5 «fc 5 $B#L fecial 

* £ ct -5 (3 1" d& g # £ <D 1& ffi £ m tz o 

*?\ pSZ n T eOSUCMIi: lt©A 1 $lf «fc !> p 

Ts ^©#g^#*>f ;t- h* £E B I C (Electron beam induced current ffi 

J£ifc:lfcJ:$s < 0 . 2~0. 3 vmmi£T"$>2>Zbi)m^tzo 

ji as * e» o>» * * u t ©n^^ t ct 3 % # $ sismm a* c> m t) m -r & «> {3 & 'j> & 
< tt)f£y£Mmfrt>m.m£x i/a (aiiwis) j-^tt^^^fesiif 

-T&fc-fe. ZnTeOS^ 1 /afci: 1 jumX$> *K ££Jf *gfci£g[;g£%JS: 

tg^wmzo . 3~2. o umo)mm\zm$L-f%(Dh i m.Mx&2> t<D%) 
fa&ftyt&fhzmmzti-r. o. 3 um^mxitv-^mm.tm^L, gp^^t 

^fe^H^T-^ 3SJ£T-&o& 0 HUlEMtfEatO. 3~2. 0// 

m©W$Jt£ *S|gt * - #T* £ fz o $ £r |£ flii © 14 g & , SEM 

(secondary electron microscope )T*&t5£>§5§IIfi£ L . S E Mffe6DiS$S tz 
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(2B) mn&S&umi 6 (6B) K5c^^^«:S<b^^^3egS4E*ffi 

mm£&m&wfx%iZftm&&m&m?-c$>^T. ffitz&WLv&g &&&&& 

££T% iiuH3*IRfc^ ZnTe. ZnSeJfeliZnOfctSi:^, 
Bul3i£tfc©fc*A K Ga, I n £ fcfcfc-£;h,f> cD^-^h -f £ £ «fc l,^ 
±i3^©fc:«fc*ifcj^ $6 ft* 5 50nm*f,57 Onmt^^jfctli 
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£ |pfl± £ § d h £ fitl^-T § d £ # T £ it o 

(2B) MKm&£umi 6 (6B) m™m&bte&ib&%i¥m<*mmMiR&m 
mmzmm*mixt£%ftnm&miifem=¥-x$>~?x, mmvnm&te, s£»^© 

tz&CDX&Zo 

* ^ L T ^nt in £ iCf£M L T #B ftfc&*s $ |rJ± $ £ d 
HuIBSffiBu ZnTe, ZnSe, Z n O CDffitifrXfo & «t -5 (31" £ 
©^^r{zi^rr1-§^Jirr-T-& L A s alii1-S^^^ffl^s nuS3ffi£fc^#IB®£ft3g|5 
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tfiSaB?* Sg|$#fcJ\ auSB^V is>?V—(Dyj<Dffi<D2fglX±cr>1%X'Bl$,£tl2>& 

S o 

0 5(i, i£tfcag*i£SIc^-e-fc^CDSS©Bf®SEB I CffiT*afl£ Life ism*** 

mi, 02*#fflU, 1 0 0°C<2>1 OmoiroNaOHMi^^P^itl, 
^fcTff ^ttS^BDOJ-^^-tf y hCDfBJEt^ 2, 0 0 0f@/cm\ 8, 0 00 
iS/cm\ 6 0, 0 0 0 1@/ c di t- 5 p S Z n T e 11 ^ ffl ^ t , iSiil 
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L p i Z n T e f ISili § ffl ^ 0 # U y is > tlfz&m 1 T-fe h > 
T*flfcJ!Lfc&iz N ^MzKT^^L^o ^cDf£, 1 £ 2 %©B r * y — ;i/ 

m^?^#^S<& 2 x 1 0" 6 T o r rWT©I5g^fXSiiL, 

#»x. Ltz@t, mmUX&tfLLtzVtMT" 5 5 0 °C\ 3 O^CDHMULS^ff o & 0 
iO^It«t t). J£ifciH2 h IT©A 1 #MSlfiSfr£> 2 #m©«S£T*P«3gii 

i y 3- f y h ?g j& © p & & ^ § ffl ^ T ft i£ L tz Z n © fg ft -< ^- — K (3 Ffr 

h?gJS^s 2, 0 0 01/cnf^ 8, 0 0 0I/cnf©*t 
£^T^Mbfc£gft*Vtf- Fflt pni^li4*^ Ali5ffcjg3 
$J©fgft^t$a 1 t ^T^feA^lSfefcfrttTGDilfcfil&ffl (550~630n 
m) T#BftL 1 A^Jg^tifco 

P njg^#ffij4 A^Tr. HI!'J©^ft#ifcJo a 2 fc33^T&£j!p£*g 
fetfrttTO&gSlEBg (580~630nm) T^ftL 2 #if!f&<**ifco 

il©xyft«y h^SAs, 6 0, 0 0 OflB/c nf©^tgSffll>tff SS 

mi, ei 2 LTs 2m(DffiihV;}<DmjMt>mm/ cm\ 4 , 000 am/ c 



WO 00746862 





PCT/JPOO/00562 



m\ 5 0, 0 0 0I/cm\ 2 0 0, 0 0 01/c mt'feS Z n T ell$ 



/cm\ 4, 0 0 0i/cm\ 5 0, 0 0 Offl/c nf©Sft^ffl^TMLfc^ 
^^-Kii, lE* 5 lVip?>l. 2 V©3£fflT'S^#^lc:&lD±#tK ^ 

2. 4V©l5i7?^SD, ^W*)^l%i;l^ofc: 0 
15 pnl^#S4$^ts A UttJtJi 3ffliJcDf6^^a 1 *>£>fg££;ft, 

3£gftL 1 ^gjA^ttfetcfrttTO^iftlBB ( 5 5 0~6 3 0 nm) tft^ 

Sfet A>(tT©^glEH ( 5 8 0- 6 3 0 nm) TfgftL 2 #®3£?£*ifco 
— #s 3l®©#rffit)©mjg# 2 0 0 , 0 0 O/craOSt^ffll^Tf^bfcfg 

20 ft^*- K(imi±* s o . 6 vtt£T-m^#£*>Ji#*mD#)£o 4vm£E£EP 

(tg3©|S|«2S) 

EJ2 £#hsl,T. afncDrrm^O^Jg^M/c m\ 4, 0 0 0/ci 
5 0, 0 0 Oi/cm\ 2 0 0, 0 0 0i/cm©piZ nT eS^^fflUT, 

25 mm&^miz i nmmm^mm^^. m^wm^mEL^uzmMm^ -ex p njg 
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^ ft y ^- - k t* u ^ & iz ( * x © fg ft # jsh m £ ti tz o 

/cm\ 4, OOOfH/cnL 5 0, 0 0 0 M/ c m ©aSf££ffl^Tff^ Ltzft, 
1 %^£>o£ 0 

fci3. p njgi^n^ I nifcifcjf 3{liJ©#g^J^a 1 *»£$g££*i 

SSgftL 1 fc* N «fe*»e>^fe(33()>^TCD?gEg|5ffl ( 5 5 0-7 0 0 nm) T&o 

afcfetCfrW-TOiftgfflSffl ( 6 1 0- 7 0 0 nm) T*$8#L 2 3&s|lJ&;*ftfco 
— ^@©#ffcH$l©?gJg# 2 0 0 , 0 0 01/c nfCDSI^iOt^iLt 

mi, m2&mMLT, mmcDrrm^jcDm^4, ooo/cm\ 50, oo 

0M/cm\ 2 0 0, 0 0 Offl/c mCDpMZ nT eii*ffll>T, j&SfelM 
tAlhl nfr SlfiSc^S^l^gpc^iiS^c^-frT p 

J«4 SJ&A/T's Mfg 3 ft Ma 1 *»<D$8££ti£$ert;L 1 fciu 
*6t*»ltT©^g|SBB ( 5 0 0~ 7 0 0 nm) l5EilT"fe^/zo pni^ 
M4 £fcJiA,-c, 1 OWCD&ftffiJisJGa 2 ft £fg#L 2 fcfc, ^t^i-^ 
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^{C^(tT©?SSI5H ( 5 8 0-7 0 0 nm) T*&ofc 0 

pSZnTeSSJ: LT&MSBilM^© <fc a P £ h*-7t5«^t 
EB£ft£fc©T-fcJ:& <U As. S b^O 15 (5 B) t^jtm^ 11 (IB) ^© 

pSZnTeSS{:MTniZnTeSi§ffl^T*J;K 
tfciu 13 (3B) i©Al, Ga, In§©m 17 (7B) 1©CK 



S*£ 1 t 09x.fcfP£ F-ntart U TifiJE££ 3x1 0 ,7 /cm 3 h L 
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MQMmmWZ 2 x l 0~ C T o r r WTCl^lll TMQUt^L 2 
LT#iJx.fc£A 1 £: S i **te*®tc 1 , 0 0 0-10, OOOAOI^, ffll 
<fc*l, 500~5, 0 0 0AOI ^tif ^t?>o 

nscii:*Ra±-ra^h N st^ns©^**^ o, Li, Ag, cu, 

10 £*l*fc©T&<. A 1 tC-ft^TGa. In. ZtibZ^ts.et&tLtz 
Ds CI, Br, I, £fc8\ *n££^tr^£i: IT* «fcV> 0 fuiaSi 

J£UcM&£:fc^-*\ Ki 2 ^ifilt 3 1 ^©»^ ^ 
?.fb^iO^^0ifii^;i/^- (G=F + pV : f&;b^#t4l«$0 buIB 
15 1 ©^fijc7U^i:Stfi 1 ^ (D^tttofrb ft &{t&fa<D* -77,(0 

1) J; t> ilfe^otWtfli^ltfe^: £#£^I©^T$>3o -r&t> 
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shu fommm y tmmmumT tcDmrnz^-rmma, Y=2xio s exp 

(-0. 0 1 8 T) t'^^n^^i^K^Si^Ct 
d^MaHtzJ; j3£|(12i:UT<DAK S i ©Jl#*@5{zf&}£ifc IT A 1 

cF >tX "C t ^ -?> o 

±fa^;5&B^t;:;fc^Tfcj:. i&fSc© 2 ©Jp£ # 1 0 0 A£X±, $f I l< 3 0 0 

buhb&jm 2 ■frpn&cD m $ xmm-r z £ -5 tz m%. $ n % 0 

SOS iJfeifcJS^ai ^^>^^(z t t ^TltitSo 

LTOM^t- K#fi^£*l£ 0 

fg 5 (DmmmmxmwLtzftmmmmm^cDmmxmizfti-Dr, znTei 
MMLxmM^iztemg &x p nm&zmmL, mm^m^xi^m^tz^tm^ 

Lfco -^<E>f£, 1 * 2 %©B r * S—Jim&X 5 y ^ > ^ U j@ 

1 0" 6 T o rrWT©«lf»MU Mfcfl§i 5 LTA 1* 4 , 0 0 0 
h<Dm£XBM\.tzo 
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mfolZn&mmmWfre>m*)mLs i£Bt*P (Rapid Thermal anneal 

tzo *^T\ ZnTeIIJ:^t©^-^'^$i:5fci?)(:2 0 0 o C, 5#T'$V 
[IS2] 
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0.167(10£!>) 
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O 



ins&sas** 6 5 o°c©«-£ % ifr®wmmm-zi±%?t^t, i. 
t s &r3cDmmm(Dm£iizt±$£ftLtz 0 

£tz, finm&m.&7 0 0°C©il-£\ 0.16 7#fg] (JKj 1 OSO CDlSMfflSTfc* 
S&lc. EB I C^ti t) n^A lMJl©/P£«J;£Lfchc:3 l-2//m 
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S*£ (D £> £ (D BJ& m <D ^ ill It m 6 © J|g ^ |5j^ tZ ft o £ o 

[13] 



SD*ftSja (°C) 


ft® (#) 




mm (#) 




mm (#) 


%% 
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1440 
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60 
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150 
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480 
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15 
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30 


O 


60 


o 



O : fkyfrt* x : #gftL&^ 



iM^^5 0 0°C<7>i§£\ 1 5^P^Oiji|lIt-|i^^tf, 3 O^P^ 
&3b\ $8#£^Lfc«£fc:fcj\ Jli^[pJ{cmi±^^^(3±ifT^ < 3 . 5 VII 
Sfcx 4 0 0°Cf4 8 0m WLfeife©!! 4 0 0°CT 6 O^Oii 
Sfc* I-V^ej$lfci:C5, Statute ^Lito 
i6 0»lti)l^, Mitltln$ 2, 5 0 0 AcDjp£T^»£-tf\ 
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114] 



mmujg. (°o 


mm (#) 
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O : ftftTS x : ftft L&t^ 
-f&to^ 3 0 0 o C(DU&mi^C0m^, 4 8 OfrmcDmmmT'lt&ftii?, 9 



5 6 0 ftfSb 1 4 4 0 #F^©fM31©itl§r£&2gft Lfco 

ztz. 40 o°c©sj^^©j©^ 6 ofrmcDmmmx 150^ 
$itz, so o o c©raj^^cD^^ 1 5ftm(D$mmT"i±$£yt^?^ 3 o^-p^ 

10 &;fc\ ^IfeMMfeT^^fco 

m 6 (DmmBMiz&^-c, tfcmmt lt 1 n& 2 , 00 0 Acorn^r-mm^-^, 



iM&mm (°c) 


mm (ft) 




«F0 (#) 




mm 
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650 
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700 
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O 
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O 



20 0:ftft-r& x.-fBftL&l^ 
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*fex AD#fti&&#7 0 0°C©«-£\ 0 . 1 6 7&m m 1 0#) ©iilfli 

(fg i oonjfc^fls) 

ZnTeliTO^ (Hl)ZnE (111) TeE (001) 
iSs (Oil) !ST-ta»fLfc^tR%ffl^Tx iS^IICAl^M^lf^t, 

S^^t6^^(co^TlftB^-r^o SVMc: (111) ICIt^ (1 1 

i) zn®h (ill) Tesit tmsi® zmmtom vtzm^mtizmm t- * 

*-*\ ZnTe^lTOMtWS, 0 0 0 / c nf WTt&S «t 5 lc 
ffliftfifcg<*1*T. B&mm* (111) ZnR (111) TeE (001) @ N 

(o i i) rnx-wm Lrmmt 

(0iJ*fcf. ^bTk^g? : 1 0 Oml/l + H^ : 5 ml/1) T*2km X Z n >0&£ 
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